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Angiomyolipoma  (AML)  of  the  kidney  is  the  most  common  benign  neoplasm  encountered  in
daily  clinical  practice.  Typical  AMLs  comprise  three  elements:  mature  adipose  tissue,  blood
vessels,  and  smooth  muscle.  Since  classic  AMLs  contain  considerable  amount  of  adipose
tissue,  they  are  easily  recognized  on  computed  tomography  (CT)  and  magnetic  resonance
imaging  (MRI)  [1].  On  the  other  hand,  some  AMLs  comprise  too  little  fat  to  be  detected  with
unenhanced  CT.  These  lesions  are  called  ‘‘fat  poor  AMLs’’  that  may  be  misdiagnosed  as
renal  cell  carcinoma  (RCC)  on  cross  sectional  imaging  [2,3]. Angiomyolipoma  with  epithelial
cysts  (AMLEC)  is  an  extremely  rare  subtype  of  fat  poor  AML,  which  contains  epithelial-lined
cysts.  According  to  best  of  our  knowledge  imaging  ﬁndings  of  AMLEC  is  very  scarce  and  only
a  total  of  18  cases  have  been  reported  so  far  [4—8]. Herein,  we  aimed  to  report  the  MRI
features  of  AMLEC  that  resembles  Bosniak  category  III  lesion  on  MRI  and  emphasize  the
potential  role  of  dual  gradient-echo  imaging  in  detecting  small  amount  of  fat  in  AMLEC.
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AMLEC  is  a recently  described  variant  of  fat  poor  AML  that196  
A  36  year-old  woman  was  admitted  to  our  institution
ith  left  sided  vague  pain  started  six  months  ago.  Medical
istory,  physical  examination,  and  laboratory  ﬁndings  were
nremarkable  except  for  mild  anemia  with  a  haemoglobin
evel  10.9  g/dL  (reference  value:  11.7—15.5  g/dL).  Ultra-
ound  examination  demonstrated  a  cystic  mass  with  a  mural
odule  in  the  lower  pole  of  left  kidney.  Solid  part  of  the  mass
as  isoechogenic  with  regard  to  renal  cortex  and  cystic  com-
onent  was  pure  anechogenic  without  any  internal  debris.
ollowing  ultrasound  evaluation,  the  patient  underwent
ontrast  enhanced  MRI  with  a  1.5-T  MR  system  (Symphony;
iemens  Medical  System,  Erlangen,  Germany)  with  the  pre-
iminary  diagnosis  of  cystic  RCC.  MRI  revealed  a  cystic  mass
n  the  lower  posterior  pole  of  left  kidney  with  a  mural
odule  in  the  caudal  portion  measuring  4.5  cm  (Fig.  1).  Post-
ontrast  images  showed  progressive  enhancement  in  the
ural  nodule.  Dual  gradient-echo  imaging  did  not  demon-
trate  any  visible  fat  in  the  solid  part  and  based  on  the
maging  features  cystic  mass  was  accepted  as  Bosniak  cate-
ory  III  lesion.  Preoperative  aspects  and  dimensions  used  for
n  anatomical  (Padua)  score  of  the  cystic  mass  was  seven
9,10].  After  imaging,  a  left-sided  partial  nephrectomy  was
erformed  via  robotic  surgery  without  complication  and
pecimen  was  sent  to  pathology  department.  The  patient
igure 1. T2-weighted axial (a), T1-weighted axial in-phase (b), T1-
ost-contrast image (d) show AMLEC as a cystic mass with a mural soli
mage (white arrow). Dual gradient-echo imaging reveals no signal red
asterix). Post-contrast image shows vivid contrast enhancement (red ar
c
k
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as  discharged  with  full  recovery.  There  was  no  residue  or
ecurrence  on  the  control  abdominal  CT  obtained  six  months
fter  surgery.
Pathologic  evaluation  revealed  muscle  predominant  AML
orphology  in  the  cystic  mass  with  prominent  smooth  mus-
le  ingredient  in  the  peripheral  portion  with  cyst  lining
pithelia  (Fig.  2).  There  were  two  microscopic  AML  foci
n  the  peripheral  portion  of  the  kidney  resection  including
icroscopic  fat  predominant  and  myomatous  AML  (Fig.  3).
pecial  immunohistochemical  stains  supported  the  diag-
osis  of  AMLEC  and  the  cyst  lining  stained  positively  for
he  epithelial  marker  cytokeratin  7  (Fig.  4).  The  rest  of
he  immunohistochemical  stains  were  compatible  with  the
ollowing:  CD117,  negative;  P63,  negative;  PAX-2,  focal  pos-
tive;  Melan  A,  focal  positive;  actin,  positive  in  smooth
uscle  component;  desmin,  positive  in  smooth  muscle  com-
onent;  HMB45,  focal  positive;  Wilm’s  tumor,  negative;  CD
0,  positive  in  supepitelial  compact  zone;  estrogen  receptor,
ositive  in  supepitelial  compact  zone;  progesterone  recep-
or,  positive  in  supepitelial  compact  zone.weighted axial out-of-phase (c), and fat-suppressed T1-weighted
d nodule. Note that mural nodule is hypointense on T2-weighted
uction in solid portion compatible with fat poor angiomyolipoma
rows).
ontains  epithelial-lined  cysts.  According  to  the  best  of  our
nowledge,  only  18  cases  have  been  reported  so  far.  Clinical
nd  demographic  features  are  similar  to  those  of  classic  AML
Imaging  in  AMLEC  
Figure 2. Macroscopic image of AMLEC is depicted. Note that
AMLEC both contains cystic components (white arrows) and solid
portion (grey arrow).
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The  current  case  was  accepted  as  Bosniak  category  III  cys-
tic  lesion  and  a  partial  nephrectomy  was  performed  duein  AMLEC  [5].  There  is  a  slight  female  predominance  as  seen
in  our  case.  AMLEC  is  frequently  detected  incidentally  dur-
ing  imaging  studies;  however,  retroperitoneal  hemorrhage,
ﬂank  pain,  hypertension  and  hematuria  may  the  clinical
manifestation.  The  current  case  was  presented  with  left-
sided  non-severe  pain  started  six  months  ago.  Laboratory
test  revealed  mild  anemia,  but  there  was  no  hematuria  in
the  urine  analysis.  Further  laboratory  tests  attributed  the
reason  of  anemia  to  chronic  iron  deﬁciency.
The  histological  investigation  of  all  AMLECs  in  the  litera-
ture  demonstrated  three  distinct  features:
• myomatous  AML  component  with  poorly  arranged  bundles
of  smooth  muscle  and  dysplastic  blood  vessels;
• mullerian-like  or  endometrioid  subepithelial  compact
stroma  staining  positively  for  estrogen  and  progesterone;
• variable  sized  cysts  ranging  from  1.0  to  6.0  cm  lined  with
epithelium  [4,5].
t
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Figure 3. a and b: hematoxylin-eosin staining of AMLEC is shown. Peri
inant (black arrows) and fatty areas (white arrows).1197
In  the  current  case,  as  previously  described,  we  have  seen
yomatous  component,  estrogen  and  progesterone  posi-
ive  subepithelial  compact  stroma,  and  epithelial-lined  cyst
taining  positively  for  cytokeratine.  The  presence  of  fat  was
ot  reported  in  the  majority  of  the  AMLECs  in  the  litera-
ure  [4].  However,  ‘‘minimal’’  fat  [5],  and  in  a  similar  study
‘about  20%’’  fat  was  reported  [6]  before.  Contrary  to  major-
ty  of  AMLEC  cases  from  literature  in  which  no  presence  of
at  were  observed,  we  have  detected  microscopic  fat  com-
onent  in  the  peripheral  focus  on  pathology  specimens.
Imaging  features  of  AMLEC  is  not  fully  known  because
carce  cases  have  been  described  so  far.  Rosenkrantz
t  al.  had  reported  AMLEC  as  a  hyper-attenuating  lesion
n  unenhanced  CT.  Non-cystic  component  was  reported
o  be  hypointense  on  T2-weighted  images  due  to  smooth
uscle  component.  Homogeneous  enhancement  on  non-
ystic  portion  was  another  feature  of  AMLEC  described  by
osenkrantz  et  al.  [4]. Mikami  et  al.  had  reported  AMLEC
s  a  multilocular  cystic  mass  that  contained  cystic  com-
onents  separate  from  the  smooth  muscle  component  [7].
n  the  current  case,  AMLEC  was  seen  as  cystic  mass  with
 mural  nodule.  Solid  portion  of  the  AMLEC  was  homoge-
eously  enhancing  and  hypointense  on  T2-weighted  images
s  described  by  Rosenkrantz  et  al.  Unlike  other  studies  in  the
iterature,  we  have  successfully  revealed  fat  poor  ingredient
ith  dual  gradient-echo  imaging  in  the  current  case.
Differential  diagnosis  includes  multilocular  cyst,  mul-
ilocular  cystic  RCC,  mixed  epithelial  and  stromal  tumor,
ystic  nephroma,  and  renal  papillary  carcinoma.  Renal  pap-
llary  carcinoma,  a  subtype  of  RCC,  is  commonly  seen  as
ypointense  kidney  mass  on  T2-weighted  images  and  may
arely  contain  fatty  component  [11]  as  seen  in  our  case.o  high  malignant  potential  (54%)  reported  before  [12].
owever,  percutaneous  biopsy  and  immunohistochemical
pheral portion of the AMLEC includes both smooth muscle predom-
1198  
Figure 4. Immunohistochemical staining of AMLEC is demon-
strated (a: HMB45; b: cytokeratin 7). Underlying smooth muscle
stained focally for melanocytic marker HMB45 (a). Note that smooth
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Interv Imaging 2014;95:1055—63.uscle part (black arrows) of AML contains a cyst lining stained posi-
ively for the epithelial marker cytokeratin 7 (red arrows) diagnostic
or AMLEC (b).
taining  should  be  the  ﬁrst  algorithm  of  management
ecause  AMLEC  may  stain  positive  for  desmin  or  actin,  and
CC  does  not.  This  pathologic  feature  would  be  facilitative
n  differential  diagnosis  and  reliably  allows  non-operative
ollow-up  of  this  benign  tumor.  AMLEC  is  a  benign  tumor  and
o  distant  metastases  or  recurrence  have  been  observed  so
ar.  In  the  current  case,  as  reported  in  the  literature,  we  did
ot  encounter  recurrence  or  distant  spread  on  the  control
T.onclusion
ML  can  be  seen  in  atypical  forms.  Angiomyolipoma  with
pithelial  cyst,  an  extremely  rare  subtype,  should  be
[T.  Acar  et  al.
ncluded  in  differential  diagnosis  in  the  presence  of  inter-
al  cyst  with  homogeneously  enhancing  component  and
ypointense  mural  nodule  on  T2-weighted  MRI  even  the
esion  has  no  apparent  fat  content  on  dual  gradient-echo
RI.
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